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Abstract for DBER Group Discussion on 2012‐11‐15 
 
Presenter, Department(s): 
David Harwood and Leilani Arthurs 
Earth & Atmospheric Sciences 
 
Title: 
The History and Impact of a College‐Level Field‐Based Course on Learner and Community Development 
 
Abstract: 
Providing students with inquiry‐based learning experiences was a key recommendation made in the 
National Academies' 2007 report, Rising Above the Gathering Storm: Energizing and Employing America 
for a Brighter Economic Future, and this presentation is about a model for providing such experiences to 
college‐level students through a field‐based geology course.  GEOL 160 – Fundamentals of Geosciences 
in the Field was developed 10 years ago for undergraduate students preparing to be K‐12 science 
teachers.  The goals of the course are to enhance undergraduate pre‐service science teachers’ (i) 
knowledge of geoscience and the nature of science, (ii) attitudes about science, and (iii) understanding 
of inquiry‐based learning.  The three‐week summer course takes students through Nebraska, Wyoming, 
and South Dakota. To do this, the course is designed around national and NE science standards and the 
instructional approach models best teaching practices, which students can then implement in their 
future classrooms.  The impact this course had on student attitudes and learning as well as on 
developing a community of learners within and beyond the course itself will be shared through various 
media. 
 
A central theme of the course is the value of scientific habits‐of‐mind where curiosity drives the pursuit 
of knowledge and is necessary to solving geological problems.  GEOL 160 – Fundamentals of 
Geosciences in the Field and GEOS 898 ‐ Methods of Geoscience Field Instruction offer pre‐ and in‐
service K‐12 teachers a ‘mental boot‐camp’ experience where frustration fuels the desire to find 
information and explore possible explanations to solve geological questions with which they are 
confronted.  Witnesses to this process include a science writer, a formal evaluator for the NSF award to 
study this approach, a colleague, and scores of former participants who recruit their peers for the next 
course.  
 
In designing the course, the primary instructor hypothesized that the course would have a positive 
influence on how its participants would teach in the future.  What he did not expect is how deeply this 
course would impact his own teaching. Witnessing the transformation of course participants, the high 
level of their sustained engagement, and real‐science interactions in peer‐teaching and 
discussion/debates, improved his confidence in implementing inquiry‐based instruction.  Based on his 
experiences with this course, he now also uses an inquiry‐based approach to teaching his other campus‐
based and online courses.   
 
Operational costs to run this course have been provided by EAS (dept. and alumni), NMSSI, NSF, AAPG 
Foundation, and an endowment with the NU Foundation established by a retired school teacher.  
We are now exploring the feasibility and utility of using this course as a vehicle to promote networking 
and community building among educators in rural ESUs and local school districts.   
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Sharpen your inquiry tools 
Providing students with inquiry‐based learning experiences 
was a key recommendation made in the National Academies' 
2007 report, Rising Above the Gathering Storm: Energizing and 
Employing America for a Brighter Economic Future. 
 
The goals of the course are to enhance undergraduate 
pre‐service science teachers’  and in-service  educators’ 
 (i) Knowledge of geoscience and the nature of science 
 (ii) Attitudes about science, and  
 (iii) Understanding of inquiry‐based learning. 
 
A central theme of the course is the value of  
scientific habits‐of‐mind  where curiosity drives the pursuit of 
knowledge and is necessary to solving geological problems. 
 
 
RATIONALE 
How do we measure our success?    
 
Student reflections   and   Field Book entries 
 
Several are attached here…. 





Two- and four-year colleges and universities 
should reexamine and redesign introductory 
college-level courses in science and 
mathematics to better accommodate the 
needs of practicing and future teacher 
  - National Research Council, 2000 
RATIONALE 
Provide every student with skills, 
knowledge, and curiosity needed to 
“think like a geoscientist”  
 - Manduca et al., 2003 
To ensure that our education majors have a 
challenging, content-rich and customized 
geoscience experience –  
 may only get one chance! 
1. Integrated geology field and science 
teaching methods course 
 
2. Two weeks during 5 week summer 
session at UNL 
 
3. Demonstrates an inquiry-based 
teaching approach 
 
4. Learn like a ‘kid’ again 
 
 
INTRODUCTION TO THE MODEL 
A ‘mental boot‐camp’ experience 
where frustration fuels the desire 
to find information and explore 
possible explanations to solve 
geological questions with which 
they are confronted. 
“This is truly the best course 
I have ever taken. I have 
learned more in these three 
weeks (about geology, 
myself, others, life, etc.) 
than I ever have or could 
have in one year.”  
– Student, class of 2007 
LEARNER CENTERED  
The Learning Cycle 
Engage 
Explore 
Explain Extend 
Evaluate 
“The National Science 
Education Standards 
present a vision of a 
scientifically literate 
populace.” 
 
“The Standards rest on 
the premise that 
science is an active 
process. Learning 
science is something 
that students do, not 
something that is done 
to them.” 
 
NRC, 1996 
THE ROUTE 
VIDEO 
A good video describes the course and presents student 
perspectives -  http://www.andrill.org/oldsite/geo/video 
LEARNER CENTERED - COLLECTING DATA  
LEARNER CENTERED - FIELD NOTE BOOKS 
http://scimath.unl.edu/nmssi/2013/ 
FIELDBOOKS – flip through two  
participant’s fieldbooks at this site  
Fieldbook of a Science Teacher (pre-service M.S. student) 

Rock boxes and building a classification scheme 

ALCOVA RESERVOIR - STRUCTURAL GEOLOGY  
BULL LAKE GLACIAL LANDFORMS  
PETE SMITH’S HILL - PUTTING IT ALL TOGETHER  
MAKING TRACKS  Lexington Middle School Science Exposition 
K-12 CLASSROOM  COMPONENT 
1. Transfer content knowledge 
into K-12 environment 
 
2. Develop inquiry-based lesson 
plans 
 
3. Develop virtual field trip 
 
4. Build a network of colleagues 
 
5. Establish connections between 
UNL and local schools 
Building community and networking 
ESU and school districts 
the teaching assistants 
JOIN US – for an adventure of DISCOVERY -  June 9th to June 23rd  
Are you ready to make the leap? 
NO ADDITIONAL COST FOR A FANTASTIC FIELD EXPERIENCE! 
 
3 GRADUATE CREDITS           DISCOVER THE HISTORY OF THE ROCKY Mts. 
 
SHARPEN YOUR INQUIRY SKILLS             EXPLORE LIKE A KID AGAIN! 
 
FINANCIAL SCHOLARSHIPS AVAILABLE FOR TUITION SUPPORT 
NMSSI's Goal 
The goal of the Nebraska Math and Science Summer Institutes 
is to offer Nebraska teachers of math and science intellectually 
rich graduate coursework that will enhance their ability to offer 
their students challenging courses and curricula.  
 
This NMSSI course is designed with teachers' budgets in mind. 
Nebraska Math & Science Summer Institutes 
Registration begins March 2013 
